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Abstract: The article is devoted to the problems of surgical treatment of benign 
laryngeal neoplasms. Papillomatosis of the larynx remains one of the problematic 
diseases of the ENT organs, as after removal of the papillomatous tumor in the vast 
majority of cases relapses. One of the methods of treatment of children's papillomatosis 
of the larynx is the use of endolaryngeal surgery with laser. 
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The larynx is a vital organ, performing respiratory, protective and voice forming 
functions. Benign laryngeal growths occur in 55-70% of cases among the productive 
processes of the upper respiratory tract. These processes may cause pronounced 
functional changes that impair the ability to work, and in the absence of timely 
treatment may cause malignant larynx [1]. 
Repetitive respiratory papillomatosis is the most common benign laryngeal tumor 
in childhood. The first symptom of the disease is usually a gradually progressing 
larynx. Later on, laryngeal stenosis often joins in. Papillomatosis of the larynx is 
currently one of the most problematic laryngeal diseases in otorhinolaryngology and is 
a benign tumor that can develop into a malignant tumour if not treated properly at a 
later date (2). The papilloma of the larynx as such are warped tumors of idiopathic 
origin, which are most often located on true and false vocal chords. They usually occur 
in early childhood (from one to five years, but it happens before that), often relapsing. 
At the beginning, the progressive hoarseness draws attention, gradually reaching 
aphthony. The difficulty in breathing increases as the number of papillas grows or 
increases. 
This laryngeal disease also has a pathological, negative effect on the formation of 
speech (vocal) function of the child, on the state of his physical and mental 
development. Speech and voice formation in these children are influenced by the early 
onset of laryngeal disease (most often up to three years of age, i.e., during the period 
of speech and voice formation), the severity of anatomical changes in the larynx, and 
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the degree of respiratory, articulation and voice impairment [3]. The examination was 
provided in various ways and techniques. The most basic methods included: 
laryngoscopy in otorhinolaryngologist (direct and indirect) - examination of the vocal 
apparatus, anatomical and physiological changes, the degree of closure of the vocal 
folds, as well as laryngostroboscopy, which provided information about the nature of 
the folds. We determined the frequency, amplitude, synchrony of oscillatory 
movements. The survey involved 10 children aged 10 to 14 years (5 girls and 5 boys). 
Three of them (two boys and one girl) were carriers of a tracheotomy tube. All children 
had a pathological reaction during the examination. Unpleasant subjective sensations 
appeared in the larynx 5-10 minutes after the examination started. The intensity of the 
vocal folds was unstable and did not exceed 45-60 dB. The background was 6-9 
seconds. Breathing more rapidly with respiration, approximately 20 times per minute. 
Breathing type is clavicular. Tonal range - four or five tones. Stroboscopy recorded the 
non-connected vocal folds, asynchronous vibrations, amplitude variability. The 
recovery period took over 15 minutes. 
Unfortunately, the most common means of helping children with papillomatosis 
is currently surgical. The essence of the method is very simple: remove papillomatous 
sprawl and thus create the conditions for normal breathing. It is clear that surgery has 
no therapeutic effect on the development of the disease itself. Therefore, it is not 
surprising that the operation to remove the papillomial larynx make children several 
times: there are five, ten, and even more than three dozen. In addition, surgical 
treatment of papillomatosis of the larynx in children is always associated with 
additional tissue injury and leads to two equally unpleasant consequences: firstly, the 
operation often activates the growth of new papillomatoses, and secondly, it always 
causes scar tissue, which further worsens the voice and breathing. In some cases, when 
medication does not bring the desired effect, and surgical treatment leads to the growth 
of new papillomas and the formation of scar tissue, according to vital signs, 
tracheotomy is performed - the patient is tracheostoma, providing an unobstructed 
breath. Therefore, if possible, doctors try to use more gentle methods of laryngeal 
papillomatosis treatment. For example, laser surgery, which causes significantly less 
laryngeal injury. An effective method of photodynamic therapy has been developed, 
when a special substance, a photosensitizer, is injected intravenously and then the 
surface of the papillomatous larynx is illuminated with light of a certain frequency [2]. 
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Fig.1. Papillomatosis of the larynx in children. 
The problem of surgical removal of benign laryngeal neoplasms, thanks to 
advances in modern micro-endoscopic technology, is now largely solved. In this 
connection, the attention of laryngologists in recent years is riveted to the development 
of optimal volumes and techniques of interventions that provide maximum safety of 
anatomically and functionally significant laryngeal structures in combination with 
adequate radicality. At present, the method of choice for the treatment of benign 
laryngeal neoplasms is endolaryngeal removal under anesthesia. 
Today in medicine many laser systems with different media fillers, wavelengths 
and physical effects are used: CO2 (10 600 nm), Ho:YAG (2 100 nm), Nd:YAG (1 064 
nm), KTP (532 nm), Diodes (600-1 000 nm), Dye (608-1 300 nm). ), Alexandrite (710-
820 nm), Ruby (694 nm), Kr+ (568 nm), Ar+ (514 nm), Excimer (170-532 nm), 
Er:YAG (2 940 nm). The use of a surgical laser in endoscopic interventions has opened 
up new possibilities in endolaryngeal microsurgery, which has become minimally 
invasive and has significantly expanded its indications for use [5]. At traditional direct 
basic microlaryngoscopy on O. Kleinsasser (1968) delivery of laser energy to an 
operational field is carried out in two modes: 1) remote (contactless) - with use of 
mirror optical systems (Ruby, Nd:YAG, СО2); 2) contact - by means of flexible light 
guides (Diodes, KTR, Nd:YAG). Each of these methods has its advantages and 
disadvantages. CO2 - the laser operates in a non-contact mode, is well absorbed by 
water and causes instantaneous tissue evaporation, while thermal damage to 
surrounding healthy tissue is minimal and extends to a depth of 500-100 microns 
outside the ablative crater. CO2-laser is a convenient tool for deep resections of 
laryngeal structures, provides good hemostasis of small capillary vessels, but is 
insufficient when bleeding from large vessels. In addition, given the complex anatomy 
of the larynx cavity, working in a non-contact mode creates certain difficulties when 
performing operations in areas that are difficult to access. In direct laryngoscopy, CO2 
laser radiation is supplied from the source at a considerable distance up to 400 mm. At 
the same time, the radiation can be repeatedly reflected from the walls of the 
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laryngoscope, instruments, operating field, which requires the application of serious 
measures for the safety of the patient, medical professionals, development of special 
tools with anti-reflective coating. The diode laser with a wavelength of 960-980 nm is 
also well absorbed in water, providing minimal damage effect and good regeneration. 
The radiation is transmitted from the source to the working tool via flexible quartz fiber 
with minimal loss. Active chromophores for diode laser are hemoglobin and 
oxyhemoglobin. Operation of a diode laser is possible both in remote mode, and at 
contact of a quartz tip with fabrics. In non-contact mode, the laser energy is stored in 
capillaries and blood cells, providing coagulation of vessels. At tissue dissection 
hemostasis occurs instantly, the surgery is performed in a "dry" operating field. The 
operation of the diode laser tip in the dissection mode allows easy bloodless separation 
of laryngeal, connective, scar tissue, cartilage mucosa, performing the functions of 
scalpel, coagulator and decompensator simultaneously [5]. 
Laser surgery of papillomatosis of the larynx - undoubtedly a new stage in the 
surgery of this disease - allows you to operate bloodlessly with a good view of the 
operating field, with the possibility of removing papilloma without damaging the basal 
membrane of the mucous membrane in any part of the larynx, which prevents excessive 
scarring in the postoperative period and the emergence of reactive phenomena after 
surgery. This reduces the length of hospitalization and, consequently, the cost of 
treatment [4]. Their application allows to reach full regression in 78% of patients, and 
partial regression - in 21,8%. At the same time in 56% of patients with complete 
regression the period of non-regression was 32 months. 
As mentioned above, recurrent respiratory papillomatosis is the most common 
benign laryngeal tumor in childhood. After surgical removal by the papillomavirus, the 
tumour reoccurs in the vast majority of cases, which requires repeated surgical 
interventions. Dysphonia develops both as a result of papillomas growth and as a result 
of repeated surgeries, often resulting in scar stenosis in the vocal fold area. To prevent 
iatrogenic dysphonia in recurrent papillomatosis of the larynx, it is necessary to remove 
papillomas wherever possible without damaging the surrounding intact tissues; in 
endoscopic laser surgery, use a micromanipulator, set the lowest parameters of power 
and exposure of laser radiation. Thus, laser application is an effective method of 
surgical treatment of benign laryngeal neoplasms [2]. 
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